The development of information technology makes it possible to collect and analyse more and more data resources. The results of research, regardless of the discipline, constitute one of main sources of data. Currently, the research results are increasingly being published in the Open Access model. The Open Access concept has been accepted and recommended worldwide by many institutions financing and implementing research. Initially, the idea of openness concerned only the results of research and scientific publications; at present, more attention is paid to the problem of sharing scientific data, including raw data. Proceedings towards open data are intricate, as data specificity requires the development of an appropriate legal, technical and organizational model, followed by the implementation of data management policies at both the institutional and national levels.
IntroductIon
Modern information technology allows collection and analysis more and more data resources. At the beginning of our century, it was estimated that new stored information grew about 30% a year between 1999 and 2002 (Berkeley Report 2003 . The scientific studies are one of the main sources of data, and their results are increasingly available in the form of scientific publications in the open access model. The beginning of Open Access (OA) dates back to the 1960s, when the first centres of scientific information were established in the USA. Publishing in prestigious scientific journals has become the guarantee of the professional advancement of authors and promotion of research centres (Hofmokl et al. 2009 ). In opinion Nielsen (2008) , the growth of the scientific journal system has created a body of shared knowledge and a collective long-term memory that is the basis for progress in science. New possibilities of dissemination of research findings emerged along with the development of the Internet and digital technology. The first journals exclusively published on the Internet were launched in the late 1980s (Hofmokl et al. 2009) . The first open scientific repository in the fields of physics, astronomy, mathematics and computer science was established in 1991, actually (as on 30/08/2018) contains 1,433,214 documents (https://arxiv.org/). Currently, no library in the world subscribes to all the printed scien-tific journals, as their prices and the number of studies published grow faster than the libraries' budgets. The essence of Open Access is both free of charge access to research results and the possibility of their re-use for scientific purposes -by reading, saving to a computer disk, copying, printing, looking up, linking as well as correct quoting through verifying the work authorship. The OA model ensures the process of publication reviewing, does not violate copyrights and adheres to anti-plagiarism regulations (Suber 2014 (Niezgódka 2011) .
A range of international organizations, and the European Union (EU) as well, have a great influence on shaping the science system in Poland. 
open dAtA
The development of the idea of open access to data is closely related to the activity of CODATA -the Data Committee of the International Council for Science (ICSU), which was established in 1966. The mission of the organization is to promote global cooperation in order to improve the availability and usability of data for all areas of research and to support international science for the benefit of society. CODATA performs its tasks both on an international scale and in the scale of individual member states, which also include Poland. CODATA also runs publishing activities, collaborates in the organization of large data conferences such as SciDataCon and International Data Week (http://www. codata.org). The Data Science Journal as a peer-reviewed, open electronic journal publishes articles on the management, dissemination, use and reuse of research data and databases in all areas of research. The scope of the journal includes descriptions of data systems, their implementation and publication, applications, infrastructure, software, legal issues, reproducibility and transparency, accessibility and usability of complex data sets, with particular emphasis on principles, policies and practices for open data (http://datascience.codata.org).
Open access to data increases transparency of the research process as well as promotes scientific cooperation and the implementation of interdisciplinary scientific research. The development of some scientific disciplines (e.g., bioinformatics) is based on access to data, while other fields (e.g. astronomy, physics, climatology) are strongly associated with collecting and sharing data at a global level. The growing interest in the availability of research data is to a large extent related to the rapid development of digital technologies. Modern IT solutions enable generating, storing, processing and transmitting ever-larger data sets (Hofmokl et al. 2009 ).
Activities for Open Access and Open Data are complementary; however, data specificity requires the development of a legal, technical and organizational model and the implementation of appropriate data management procedures. The first key problem in the field of access to data is the lack of an agreed definition of 'research data' (Szprot et al. 2014; Strzelczyk 2017) . The diversity and specifics of scientific fields cause that research data is defined in various ways, for example: -data as registered factual materials, necessary to evaluate the results of scientific research and widely recognized by the scientific community -data as information, in particular -collected facts and figures that can be used for research and be treated as a basis for further conclusions, discussions or calculations -data as records of facts (expressed as numbers, text, graphics or sounds) that are the result of study (e.g., observations, measurements, experiences, experiments, etc.), used as a base for scientific conclusions -data as raw data, which was obtained directly as a result of the use of a research tool (e.g., computer program, measuring equipment, survey, questionnaire) -organized but not processed, for example, by means of statistical analyses -data as descriptions and information on data origin -metadata Similar problem arise when defining 'open research data'. According to James (2013) , open data can be freely used, distributed by anyone and anywhere for any purpose. The authors of other definitions introduce certain limitations by, for example, licenses specifying the conditions for data sharing and the information on data source. In contrast to the publications made available in the Open Access model, the essential feature of open data is the possibility of its reuse in new analyses and re-dissemination. For this reason, data may be subject to exclusive rights, that is, copyrights, database rights and regulations on the subject of access to public data or the protection of personal data (Szprot et al. 2014 
reseArch dAtA MAnAgeMent
Each scientific process as the data life cycle includes the stages of collecting, processing, analysing, using and data sharing. The life cycle of scientific data can be extended ('given a second life') by appropriate management procedures, which enable data re-sharing and using in other scientific projects. Specific activities in the field data management are required by some of the scientific journals (e.g., Nature, PLoS, etc.) and are also included in the grant agreements, for example those signed with the EC or Poland's government agency the National Science Centre (NCN) (Sommer 2015) . Along with the EC recommendations, research data management should be carried out both during and after the implementation of the scientific project (the Guidelines on FAIR Data Management in Horizon 2020). These activities include: defining data, selecting formats, describing metadata, determining current storage location, which is followed by selecting and preparing data for long-term storage as well as choosing measures to secure data and to ensure data sharing. The selection of data for archiving should be carried out based on scientific and historical criteria, as well as the assessment of data documentation quality and the possibilities of future use of data and replication. An important issue is also the regulation of legal status at the stage of data sharing; for instance, data can be made available without a license on any terms of use, or with a license FAIR Data Management Creative Commons, or with a statement of surrender (Sommer 2015) .
According to Görögh (2014) , regardless of the methodology used, the long-term protection of scientific data including raw data at an institutional level has numerous advantages. It contributes to the comprehensive gathering of knowledge, increases the transparency of research, builds the prestige of a given scientific institution, as well as enhances the development of international cooperation and encourages participation in research consortia. Furthermore, open access to raw data at an institutional level ensures legal data protection, in particular, protection against the risk of copyright.
In the last decade, the role of data management (RDM) in scientific communication has grown. The research data management policy was implemented at the University of Oxford in 2012. The main policy objectives refer to the evaluation of data collected under the University projects, the determination of the minimum period of data storage after the publication of research results and the scope of responsibility of scientists and the university. It is the responsibility of the researchers to develop and document procedures as regards collecting, retaining, using, reusing and sharing scientific data. The University provides access to appropriate services and devices, including support by IT staff and organizes trainings in the research methods and data management (http://researchdata.ox.ac.uk/). The policy implementation was preceded by a survey related to the research data and sharing principles. About 300 academic employees responded to the survey questions. The answers confirmed diversity of data (text, numeric, spatial, statistical, multimedia, audio, bibliographic) collected during the implementation of scientific projects. About 75% of the respondents said that sharing data is not necessary, but at the same time, the majority of respondents acknowledged that data management is necessary and important for research process as well as considered the access to the scientific data from completed projects as an inspiration for new research ideas (Wilson 2015) .
The data management policy has also been implemented at the University of Cambridge. Here, regardless of the funder, each project starts with the preparation of a Data Management Plan. The Plan includes choosing the data format, software type and the method for storing data. There are recommended formats less vulnerable to obsolescence and easy to describe by metadata, which facilitates data interpretation and reuse in the future (http://www.data.cam.ac.uk/).
The open access and data management policy has also been gradually implemented in the Polish research centres. The Interdisciplinary Centre for Mathematical and Computer Modelling at the University of Warsaw (ICM UW) has established the first repository of accessible publications by Polish scientists. Since 2011, the Centre of Open Science (CeON) has collected and made available to anyone, free of charge, scientific articles, books, post-conference materials, scientific monographs and doctoral dissertations (in compliance with the CC-BY or CC-BY-SA copyright license). The data repository functions compliant with the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH); therefore, the publications are easily accessible via the websites providing information on digital scientific resources (Grodecka 2013) .
Due to the intensive data increase in many fields of science, the demand for technical infrastructure with high capacity, durability and performance has also increased. In Poland, as part of OCEAN projects (Open Data Centre and Analysis) and RepOD (Open Data Repository), a modern infrastructure for storing and sharing data was implemented in order to manage research data responsibly and provide services to other scientific institutions and public sphere institutions (http://ocean.icm.edu.pl/, https://repod.pon.edu. pl/pl/group/icm-uw).
According to Kędzierska et al. (2014) , although Polish scientific community declares the need to sharing raw data together with scientific publications and appreciates data re-processing, it still however has more data stored in personal computers, and not in the institutional data repositories. The surveys with regard to the rules of sharing raw data and research results have been carried out in more than 200 research centres in Poland. Respondents indicated direct measurements and experimentation as the main sources of raw data and personal computers as the main tool for data storage. The idea of establishing a central data repository in research centres was approved by about 70% of the respondents, who, at the same time, confirmed greater acceptance of open access to scientific publications than to raw data (Stępniak 2014) .
In Poland, a survey was also carried out regarding the collection, storage and sharing of scientific data at the Forestry Research Institute in 2015. 64% of the Institute's academic staff took part in the research. The results of the survey confirm the diversity of data collected in the research on forest ecosystems. Most of the data is generated during field measurements, where modern measuring equipment is increasingly used, for example, terrestrial laser scanners, telemetry devices. The size of database resources of the Institute has clearly increased in the recent years, which is the result of increased processing and analysis of spatial data. The respondents most often indicated personal computers as a tool for archiving their databases (raw and processed data), thus -a means not assuring storage quality and security. It is worth noting that modern IT tools are available in IBL because in the period of 2010-2014, the Institute's IT system was modernized as a part of the infrastructure project (POIG.02.03.00-00-052/10). The scope of the project included, among others, new technological solutions in the field of data archiving. Most of the survey respondents (82%) considered it useful to use archival data at the stage of drawing scientific conclusions and planning new research. The Open Access concept was accepted by 74% of respondents -above all, in the context of access to scientific publications. Open access to databases raises many controversies and fears among the scientific staff of the institute (e.g., in the context of copyright) (Grygoruk 2017) .
The presented survey results (Stępniak 2014; Wilson 2015; Grygoruk 2017 ) characterize various scientific environments both in Poland and other countries. The results obtained also show similarities in the work of the researcher, irrespective of the field of science. The modern measurement and analytical technology available today allows you to generate and process a variety of data resources with growing volume. However, the routine and habit of the scientific community are still a mental barrier to the dissemination of new forms of sharing knowledge in many scientific institutions, even though the concept of Open Access in science is no longer a niche initiative (Nielsen 2008) .
conclusIon
Contemporary science is closely related to the development of information technology. In the Internet age, open access to scientific publications as well as research data influences the development of communication/scientific cooperation. Until recently, the achievements of scientific centres were mainly evaluated on the basis of completed projects, scientific publications and professional achievements of the scientific staff. Today, the evaluation criteria are organizational and technological solutions that enable analysis. In this situation, it becomes necessary to implement data management policy by research institutions. Securing data against loss and guaranteeing access to them for future generations is a challenge for science centres, not only in Poland.
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